THE EFFECTIVENESS OF TOPICAL GARLIC EXTRACT FOR METHIClLLlN RESISTANT STAPHYLOCOCCUS AUREUS TREATMENT IN BURNS by Saputro Doso, Iswinarno & Primadina, N
rssN 0303 - 7932
FOLIA MEDICA
Vol. 49 No. 2 April 
- 
June 2013
THE EFFECTIVENESS OF TOPICAL GARLIC EXTMCT FOR METHICILLIN RESISTANT
Staphylococcus aureus TREATMENT lN BURNS
(l Dososaputro, N Primadlna)
Mycobacteium ruberculosis twttr,tuN6cLoeuLtN M (tqM) AND IMMUNOGLOBULTN
G (IgG) SURVEY IN HIV-INFECTED DONORS
(Ocky Dwi Suprobowati)
COMPARING THE EFFECT OF RED YEAST RICE, DATE PALM, AND GUAVA LEAF EXTRACT ON
THROMBOCYTE AND MEGAKARYOCYTE COUNT IN THROMBOCYTOPENIC WHITE RATS(Sundari lndah Wiyasihati, Kristantl Wan to Wigati, Tlitra Wardani)
MATERNALLY INHERITED NUcLEOTIDE VARIATION oF MTTOCHONDRTAL DNA (mtDNA) D.LOOp
REGTON 126 pb (ntr 34-159 HVS lt) tN MADURESE |NO|V|DUALS
(Ahmad Yudianto, lndah Nuraini M)
RAPID CULTURE METHOD USING BIPHASIC MEDIA ON BACTERIOLOGIC DIAGNOSIS TO DETECT
M ycobacteriu m tu bercu losis FOR DETERMINING PULMONARy TUBERCULOSTS
(Ni lVade Merianiasih, Lindawat Alimsardjono, JF Palilingan, Soedarsono)
EFFECT OF CARBIDE AND Cacl2 CONCENTRATION ON VITAMtN C CONTENTS
OF BANANA KEPOK
(lnoah Lestarr
DIRECT CLONING OF MEL.ANOMA ANTIGEN J (MAGE-I) ANDTHE E2 GENE OF HOG CHOLERA VIRUS(HCV) FROM THE BLUNT END PcR PRoDUCI USING pET 101iD-TOPO(Gondo lvlastutik, Rosmelati Situmeang)
QUANTITATION OF MICROORGANISMS IN LOWER RESPIRATORY TRACT SECRETIONS
(N/lanik R Wahyunitisari, Kuntaman Ni Made Mertaniasih)
BMD-QUS ASSESSMENT RESULT APPROPRIATES TO DIAGNOSE OSTEOPOROSIS(Priyambada C Nugraha, RachmatGWachjudi, Tati RMengko)
ACID-FAST BACTERIA Ivl. leprae EXAMTNATION tN LEpROSy pATtENTS
BEFORE AND AFTER TREATMENT
(Suliati)
DIAGNOSTIC ROLE OF INTRA OPERATIVE OVARIAN CYST FLUID CYIOLOGY
IN DETERMINING MALIGNANCY
(Etty Hary Kusumastuti, Alphania Rahniayu)
CORRELATION BETWEEN ADOLESCENTS' KNOWLEDGE ON DRUGS HMARD
AND THEIR BEHAVIOR IN DRUG ABUSE IN TULUNGAGUNG .
BASAL INSULIN AS ADD-ON THERAPY TO ORAL GLUCOSE-LOWERING DRUGS IN
INSULIN NAIVE PATIENTS WITH TYPE 2 DIABETES MELLITUS IN PRIMARY PUBLIG HEALTH CENTER(Hermina Novida, Agung Pranoto, Jongky Hendro prayitno, Askandar Tjokroprawiro)
International Online Distribution by proeuestrM
www.preq uest,com
--1
Folia Medicanr,'
Indonesiana Vol. 49 No,2 Page 72-!33 SurabayaApr-Jun 2O13
ISSN
0303 - 7932
FOLIA M EDICA INDONESIAT{A
rssN 0303 -7932
Vol.49 no. 2 Apri! - June 2013
Medical journal, published by Airlangga Univercity School of Medicine, Surabaya, publishing
original basic medical and clinical articles presented as research articles and review articles
Pstrons
Rector, Airlangga Un iversitv;
Dean. A irlangga University Faculty ol' Medicine:
Director. Dr Soetomo Hospital Sumbaya
Founder
ProfR Soedarso Djojonegoro. MD
Published by
Addrcss
EDITORIAL BOARD
Editor-in-Chicf
Prof Suhartono Taat Putra. MD, MS. phD
Deputy tr)ditor-in-Chicf
I Dewa Gede Ugrasen4 d1 SpA(K)
Editorial Board
Prof Bambang Pemono. dr- SpA(K)
Prof Pumomo Suryohudoyo, dr
Prof Dr Doddy M Soebadi, dr. SpB. SpU(K)
ProfSoehartono DS, dr, SpOG(K)
Prof Dr Harjanto, dr, AIF
Dr FM Judajana, dr, SppK
prof Soetjipro. dr, MS. phD
Prof Dr Suharto, dr. MSc, DTM&H, SppD-KTt
Prof Dr Subijanto Marto Soedarmo, dr. SpA(K)
Prof Dr Kuntaman, dr. MS, SpMK
Dr Anang Endaryanto. Sp.A(K)
Edhi Rianto. dr. MS
Managing Editors
. 
Dr Ahrnad Suryarvan. dr. SpA(K)
Dr I Ketu( Sudian4 dR- MSi
Dr Nyilo Purnami. dr, SpTHT-KL(K)
Viskmari Pintoko Kalmjati, dr, MKcs. phD
Purryo Sri Rejeki, dr. MKes
Dr Condo Mastutik, drh. MKes
Mia Rat\vita Andarsini, dr, SpA
Wita Sarmwati. dr, SpOC
Dr Ahmad Yudimto, dr, SpF
Linda Dewilti. dr. MKes, HMsc, phD
Secretorint
Mocharnmad Zuhd1., S.Sos
Fitriya Niken Ariningsih, S.Sos
GRAMIK (Graha Mssyarekst llmish Kedokteran)
(Center for Medical Science Community)
Quarterly (January-March. April-June, July-Septemb€r, October-December)
: Airlrngga University School of Medicine
Jl. Profdr Moestopo 47 Surabaya 60 I 3 I
Phone: 62-3 l-5013749,5020251-3 ext. 135
Fax : 62-31-5013749. 62-31-5022472
E-mail: fmi@ft.unair.ac.id
FOLIA MEDICA INDONESIANA
ISSN 0303 - 7932
Vol. 49 no. 2 Apri! 
- 
June 2013
CONTENTS
u/tneerreclvENESS oF ToprcAL GARLTc ExrRAcr FoR METHtctLLtN RESIsTANT
Staphylococcus aureus TREATMENT lN BURNS
(l Dososaputro, N Primadina)
Mycobacterium tuberculosis IMMUNOGLOBULIN M (lgM) ANO IMMUNOGLOBULIN
G (lgc) SURVEY lN HIV]NFECTED DONORS
(Ocky Dwi Suprobowati)
COMPARING THE EFFECT OF RED YEAST RICE, DATE PALM, AND GUAVA LEAF EXTRACT ON
THROMBOCYTE AND MEGAKARYOCYTE COUNT IN THROMBOCYTOPENIC WHITE RATS
(Sundari lndah Wiyasihati, Kristanti Wanito Wigati, Tjitra Wardani)
MATERNALLY INHERITED NUCLEOTIOE VARIATION OF MITOCHONDRIAL DNA (mtDNA) D-LOOP
REGION 126 pb (nt: 34-159 HVS ll) lN MADURESE INDIVIOUALS
(Ahmad Yudianto, lndah Nuraini M)
RAPID CULTURE METHOD USING BIPHASIC MEDIA ON BACTERIOLOGIC OIAGNOSIS TO DETECT
Mycobacterium tuberculosis FOR DETERMINING PULMONARY TUBERCULOSIS
(Ni Made Mertaniasih, Lindawati Alimsardjono, JF Palilingan, Soedarsono)
EFFECT OF CARBIDE AND CaCl2 CONCENTRATION ON VITAMIN C CONTENTS
OF BANANA KEPOK
(lndah Lestari)
DIRECT CLONING OF MELANOMA ANTIGEN 1 (MAGE-I) AND THE E2 GENE OF HOG CHOLERA VIRUS
(HCV) FROM THE BLUNT END PCR PRODUCT USING pET 101,D-TOPO
(Gondo Mastutik, Rosmelati Situmeang)
QUANTITATION OF MICROORGANISMS IN LOWER RESPIRATORY TRACT SECRETIONS
(Manik R Wahyunitisari, Kuntaman, Ni Made Mertaniasih)
BMD.QUS ASSESSMENT RESULT APPROPRIATES TO DIAGNOSE OSTEOPOROSIS
(Priyambada C Nugraha, Rachmat G Wachjudi, Tati R Mengko)
ACID-FAST BACTERIA M. leprae EXAMINATION lN LEPROSY PATIENTS
BEFORE AND AFTER TREATMENT
(Suliati)
DIAGNOSTIC ROLE OF INTRA OPERATIVE OVARIAN CYST FLUIO CYTOLOGY
IN OETERMINING MALIGNANCY
(Etty Hary Kusumastuli, Alphania Rahniayu)
CORRELATION BETWEEN ADOLESCENTS' KNOWLEOGE ON DRUGS HAZARD
AND THEIR BEHAVIOR IN ORUG ABUSE IN TULUNGAGUNG
(lndasah)
BASAL INSULIN AS AOD.ON THERAPY TO ORAL GLUCOSE-LOWERING DRUGS IN
INSULIN NAIVE PATIENTS WITH TYPE 2 DIABETES MELLITUS IN PRIMARY PUBLIC HEALTH CENTER
(Hermina Novida, Agung Pranoto, Jongky Hendro Prayilno, Askandar Tjokroprawiro)
72 
-77
78-81
82 
-87
88-90
91 
-96
97 
- 
100
to1 
-108
109-111
112 
- 
115
115 
- 
118
119 
-'t23
124 
- 
127
128 - 133
The Effectiv€ness olTopical Garlic Extract (l Dososaputro, N primadir
"ff 
,:',i:trx:::1..311fl#ikffiisExrRACrFoRMErHrcrLrNRESrsrANr
IrDososapufiro, N primadine
a University
l, Surabaya
ABSTRAK
Kola kunci: MRSA pado luka bokar, Allicin, bwangputih ekstrokbowangputih Mupirein, luko bokor
ABSTRACT
KqNorrls: MRSA in burrc, Allicin. garlic, gorlic ettracl, Allicin utroct, Mupirqin, burns
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INTRODUCTION
Yll1_ :l_*",:""s in .patients, especiat ly parients withoums cause of morbidity and even mortality, 
"r; l"n;;;matntenance costs are high, this is due to MRSA ;ili
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possibility of other therapeutic modalities to overcomethe bacterial infection MRSA (Cookson
l998,Sumarsono 2OO9). Methicillin_Resistant
Staphylococcus Aureus (MRSA) is a bacterium that has
the potential for resistance to various antibiotics in the
hospital. Th a nosocomial pathogen
since 1960 problem in the wJrld(Surnarsono ih 2003). The prevalence
of MRSA es haye incieased. ln
Indonesia reported MRSA increased lrorn2.5yo in 19g6
Characteristics ol Staphylococcus aureus bacter.ia is
penicillin (Foster 2004). Garlic extract contains Allicin
is believed to play an important role as antimicrobjal(Ankri &Mirelman t999,Barak et al 2007). Allicin
derivative compounds that have antinricrobial effects
are Diallyl disulfide.(Dads) and ajoene. An in-vitro
studies have shown that extracts olGarlic called Allicin
proven to I 00% kill and inhibit the growth of MRSA at
a dose concentration of 256 uglml in water solvent and
wound moist and support the growth of new tissuegranulation and epithelialization or the network_
Vitamin C also stimulates fibroblasts and histiocvres
that can stimulate neovascuiarization (Utarni ei al
2009.Waluyo 2001). Based on in vitro srudies
mention
see the
bacteria
mupiroc
research
bums Allicin can be used as an altemative to topical
anti-MRSA in burns than mupirocin.
MATERIALS AND METHODS
healthy white male
about 3 months old w
be used. After being
mg&g), the animals
their backs l0% povidone iodine and savlon will be
used for antisepsis 2nd degree bums will be made at
each rat's back using bolt,s head heated in boiling water
for 5.rninutes by put it on the rat's back lor l0 sJconds,
then inoculated with MRSA 3 minutes after bumed. The
wound will be closed by transparent dressing then gauze
bandage over it. First skin swab cullure will-be coliected
on the 2nd days after MRSA inoculation, followed by
no treatm€nt in first group as control, Mupirocin
treatment in second group and Carlic exhact treatment
in the third group. Second skin swab culture will be
collected lx24 hours after treatmenl and last skin swab
culture will be collected 3x24 hours after treatment,
together with skin specirnens each groups. All rats wili
be kept in cages and received the same type and amount
offood and water.
The type of antibiotic derived fiom pseudomonas
fluorescens isolated, is a mixture of several acids
pseudomonik. The level mupirocin Lrsed is 2:l5olo w/w
mupirocin calcium or equal to 2o/o pure mupirocin.
Allicin used was made based on a formula Mirelman :
Every l0 cloves garlic crushed and extracted with 100
ml of50% ethanol and aliowed to stand in dark bottles
lor 2x24. hours in the refrigerator with a temperature oI
4"C, and shaken if it rvill be rrsed. This method willproduce Garlic extracl.s containing Allicin with a
concentration of 0.2 mg/ml. The skin swab cultures will
be incubated on disks in Ix24 hours and will be analized
with Total Plate Count Techniqug (TpC) using Colony
Cotrnter and Hand-counter.
Skin specimens will be collected by excising previous
wounds 3x3 cm in size as deep as the fascia. The
specimens will then be fixed by l0% formalin and wjllbe refered to pathological anatomy department for
histological analysis. The sections wiil be histologically
processed and stained with herratoxylin_eosin-(HEj.
al
es
to
th
lg
rd
al
The histological examination will use common optical
microscope with 400x magnification. The number of
macrophage, neovessel, fibroblast, will be counted
under the microscope using graticule lens CoUagen
thickness will be measured under the microscope using
micrometer. The count of bacterial colony will be
analized and compared with ANOVA (Analysis of
Variant) and the count value of macrophages,
neovessels and collagen thickness will be observed but
not compared.
RESULTS
In 2x24 hours after treatment manufacture bums and
post inoculation, the culture results obtained from the
whole rat skin bums have been infected with the
bacteria MRSA, it is characterized by the calculation of
colonies> 105 cfu/mm2 both in the control group, the
group treated with mupirocin administration and the
group treated with the provision of Allicin After lx24
hours throughout bums the skin of mice in the control
group and the group treated with mupirocin therapy still
experience an infection. While in the group treated with
therapy Allicin obtained reductions in infection rates of
33.33% (Fig. l). With the Kruskal Wallis and Mann-
Whitney obtained increasing the number of bacterial
colonies of MRSA is meaningful only at the maximum
value in the control group, and found a decrease in the
number of MRSA colonies is meaningful only on a
minimum group try with mupirocin therapy. but
decreased the number of colonies obtained significant
MRSA on the entire value of the group trying to Allicin
treatment, with p <0.05 (1r <0.0001) (Table l). ln
observation swab culture results it appears that afler
lx24 hours post treatmenl, all skin bums rats in the
control group and the group treated with mupirocin
therapy still experience an infection characterized by the
growth of.MRSA bacteria is still> l05cfu/mm2 Wtrile
the treatment group therapy with Allicin obtained
decrease in the infection rate of33.33% (Fig l)
Table l. The dilference in change in the number of
MRSA colonies between the treatment
groups at day 0 s/d I day after treatment
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the number of bacterial colonies of MRSA signi{icantly
in all valuesin the conhol group, and found to decrease
significantly the number of MRSA colonies on the
entire value ofthe try with mupirocin therapy and group
therapy trying to Allicin, a price p <0.05 (p <0.0001)
(Table2)
Table 2. The difference in change in the number of
MRSA colonies between the treatment
groups at day 0 s/d 3 after treatment
Control Mupirocin Allicin P value
Median 9xlo6' -9xloft <o'oool+
9,9x I 06b
Minimum 9xt06 -10? -lOe
Muimum 9xl0? -9x105 -9,8x10j
r: Kruskal Wallis test
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After 3x24 hour all skin bums rats in the control group
still has an infection, while the group treated with
mupirocin therapy and Allicin obtained the same
reduction in the infection raie,at44.44Yo (Fig. l). In the
Kruskal Wallis and Mann-Whitney obtained increasing
Figure l. MRSA culture results in the treatment group
and time ofobservation
Histologically the number of inflammatory cells were
found in the group treated with allicin therapy after
lx24 hours post treatment, from 150 to 1700 cells of
inflammatory cells, while the control group of 100 cells
to 255 cells inflammatory inflammation, and group
therapy with mupirocin of 250 inflammatory cetls into
307 inflammatory cells. After 3x24 hours, the group
heated with therapy Allicin contained inflammatory cell
numbers from 1700 to 1000 cells ofinflammatory cells,
while in the group with mupirocin heatment and control
of inflammatory cells into hflamed cells 344 arrd 457
infl ammatory cells (Fig. 2).
This phenomenon is caused by Allicin fiom garlic
extract, it increases the release of phagocyte cells and
Natural Killer Cell (Josling 2005). But due to its
unstable nature of the compound at room temperature,
this effect will decrease after 3x24 hours as shown on
Fig. 2 while in control and Mupirocin treatment group
the inflammatory cells activity still increase.
Minimum 0
Muimum 9xl0?
-9x106 -loe
0 -9xl0r
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Histologically, vascular proliferation obtained in the
group treated with Allicin fiom 7 to 15 units after lx24
hours post administration, and tumed into 50 units afler
3x24 hours post treatment. While in the group treated
with mupirocin therapy the vascular proliferation
obtained fiom 3 to 8 units after the first lx24 hours and
tumed into l6 units after 3x24 hours post therapy. In the
control group obtained a proliferation fiom 2 to 9 units
after lx24 hours, but had to be 6 units after 3x24 hous
without treatment (Fig. 3).
Histologically, neovascularization found in the group
treated with Allicin, but not found in the control group
and the group treated with Mupirocin after lx24 hours
post treatment. Neovascularization found in the group
treated with mupirocin and Allicin after3x24 hours post
treatment (Table 3).
Table 3. Neovascularization in histological samples of
skin bums MRSA-infected mice after
inoculation, H- | after administration of
therapeutic and [I-3 after therapy
H-l H-32000
1500
1000
500
0
(-)
(-)
(-)
C)
K
M (-) (+)
(-)
(+)
(+)
FGF-2 together with TGF-p, which are released faster
fiom phagocyte cells and Natural Killer Cell, forced by
Allicin will stimulate the angiogenesis process (Josling
2005)
Histologically fibroblast tissue is not obtained on the
dai of treatment. lt obtained only in the group treated
with therapy Allicin after lx24 hours post treatment,
After 3x24 hours post treatment, fibroblasts obtained in
the group treated with mupirocin and Allicin (Table 4)
Table 4. Fibroblasts in histological samples of skin
bums MRSA-infected mice on the H-0, H-l
and H-3 after therapy
H-3H-1H-0L-
Figure 2. Number of inflammatory cells in anatomic
pathology samples of skin burns MRSA-
infected mice on the H-0, H- t after
administration of therapeutic and H-3 after
therapy
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Histologically, collagen tissue is not obtained on the day
of treatment, Collagen tissue found only in the group
treated with therapy Allicin, but not in the control group
and the group treated with nrupirocin therapy After
lx24 hours post treatment, collagen tissue found in all
treatment groups after 3x24 hours post treatment
(1'able5).
Table 5. Collagen density in histological samples of
skin bums MRSA-infected mice on the H-0,
H-l and H-3 after therapy
Figure 3 The number of vascular proliferation in
histologic samples of skin burns MRSA-
infected mice on the H-0, H-l and H-3 after
therapy.
Allicin from Carlic extract forced phagocyte cells and
Natural Killer Cell to release Fibroblmt Crowth Factor
2 (FCF-2), TGF-p, dan Platelelderived groMh factor
(PDGF) faster than normal, and the FGF-2 will
stimulate endothel cells growth and migration. This
phenomenon will increase the vascular proliferation
(Josling 2005).
H-l
K
M
A
Fibroblast proliferation and migration has been obtained
after lx24 hours post treatment. Because of the groMh
factors released by the inflammatory cells, but in Allicin
H-3H-0
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treatment group collagen formation has been obtained,
This phenomenon caused by Methyl Sulfonyl Methane
from Garlic extract which has rejuvenation and anti
oxidant effect, it stimulates the release ofcollagen type I
cells and increase the wound healing process (Utami et
al 2009,Josling 2005).
Histologically the epithelial tissue is not available on the
day oftreatment, and after lx24 hours post treatment in
all treatment groups. But after 3x24 hours, epithelial
tissue was formed only in the group treated with the
therapy Allicin (Table 6).
Table 6. Epitelialisasi in histological samples of skin
bums MRSA-infected mice after inoculation,
H-l after administration of therapeutic and
H-3 after therapy
H-0 H-l H-3
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level as Allicin in 3x24 hours after the treatment. High
water content in Garlic extract will moisturize the
wound condition, and stimulate the growth of new
tissues, such as increase granulation and tissue
epithelialization process (Mendham 2008). Sutfur
content in garlic exhact, called Methyl Sulfonyl
Methane increase the wound temperature and stimulate
the wound healing laster (Syamsiah & Tajudin 2003)
CONCLUSION
Topical Garlic extract treatment in rat's skin burn can
inhibit the growth of MRSA bacteria, and it has greater
effect to decrease bacterial colonization of MRSA
compared with mupirocin. Beside its antimicrobial
effect, Garlic extract can accelerate the process
epithelialisasi, which is not found in the mupirocin.
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